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Abstract 
The use of new technologies in educational environments fosters interaction among teachers, tutors and students. In order to 
create possibilities to this kind of interaction being stimulating and effective it is necessary that these environments are evaluated 
by all the actors involved before planning learning scenarios. Bearing that in mind, this work presents a new evaluation method 
for three dimensions environments, which is evolved from another one based on the communicability perspective. This method is 
proposed by Semiotic Engineering and involves the participation of users for groupware systems, called MAC-G. By applying it 
as an evaluation for learning management systems in three dimensions, it proved to be appropriate although missing some 
categories to be more effective. The evaluation using MAC-G fleshed out some clues for changing the way teacher plans the 
interaction and also pointed out the need for an extension more appropriate to 3D Virtual Environments. 
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1. Introduction 
Introduction in the educational context, Information and Communication Technologies (ICTs) can extend the possibilities of 
interaction and collaboration among students and teachers, allowing new teaching practices. ICTs can be used both to support 
lessons in classroom mode, as in distance mode [1, 2]. According to research presented in [3], the Virtual Learning Environment 
(VLE) is a platform that provides an environment for teaching and educational devices that are integrated into teaching practices 
that are made available by teachers who interact with students practically. 
According to [4], several companies and educational institutions already use this type of education, which provides several 
benefits for both students and teachers who do not need is in person in the room, as for the institution need not have a physical 
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location to allocate students. In Distance Education (DE), mediation is a key factor and the use of multimedia resources change 
the concept of presence of both the teacher and the student [1]. ICTs should then support mediation and provide an environment 
where students and teachers can establish a social presence. One of the environments used in distance education is the Sloodle, 
which aims to increase and improve the interaction, communication and student learning in a three dimensional environment 
where they will be the main characters of a real life learning game [5]. The main contribution of this paper is to show how the 
communicability evaluation method can evaluate a virtual environment in three dimensions and thus contribute to student 
learning, from the identification of the advantages and disadvantages of Sloodle Environment. 
2. Virtual Learning Worlds 
Virtual Collaborative Environments (Collaborative Virtual Environments - CVE) spaces are considered where there are 
simulations of real or imaginary worlds, being formed by own virtual space, through which participants can interact, share 
information, collaborate on development activities and make use of artifacts available in this environment [6]. 
These environments emerge as important spaces for collaboration, exploration and interaction, allowing the performance of a 
number of activities, including of educational character and training activities [2]. These worlds combine interactive 3D graphics, 
simulation technology, virtual reality and digital media to provide users, skills to communicate, collaborate and explore [7,8]. 
This set of technologies provides an interface to a three-dimensional world, so that you really believe in this world and intuitively 
starts interacting with this immersive and dynamic environment [2]. 
The reasons for the adoption and maintenance of educational activities in virtual worlds, highlighted by [9], are as follows: (a) 
supports distance learning, flexible and blended learning; (b) allows learning through immersion; (c) promotes dialogical 
learning; (d) overshadows the power relations in learning; (e) supports creativity and fun in learning; (f) induces reconsideration 
of identity in learning; and (g) encourages exploration of emotion in learning. Thus, academic institutions and companies have 
explored the benefits of immersive environments where participants can interact with each other and with the teacher, even 
though they are physically thousands of miles away. [10] 
Moodle (Modular Object-Oriented Dynamic Learning Environment) was established in 1999 with pedagogical basis of social-
constructionist approach to education [11]. 
According to [12], the proposal of pedagogical practices for the development of virtual communities contributes to building 
collaborative action, cooperative and constructive. For passes for the design of systems thinking, which "identifies itself as 
something greater than the sum of their individual relationships and establishes a long-term commitment to the well-being". 
The Second Life aims to mimic the real world through the use of avatars that simulate real people, regions that simulate real-
world scenarios. This immersion in a virtual context through the use of avatars facilitates the process of interaction and 
communication in 3D environments [13]. 
The communication fostered by Second Life, through chat tools, voice, private messages and gestures, allows teaching remotely, 
bringing together, in one place, students from different countries, which proves an elusive asset for the perception of 
multiculturalism. On the other hand, this environment enables the immediate response to the problems posed by the student, 
regardless of location or time, which is not possible with asynchronous tools that are regularly used in education. Although many 
teachers have resorted to synchronous tools, Second Life has the advantage of allowing the demonstration of the contents in real 
time [4]. 
One of the main advantages of Second Life is the involvement, encouraging students to thoroughly experience a given 
experience. This surroundings is due largely to the presence and sense of interaction, enhancing therefore community formation 
[14]. 
The Sloodle add to Second Life existing objects in a real classroom as chairs, tables, rooms and more. It also generates existing 
interactions in a classroom learning environment as quiz, test, questions and answers, avatar lifting a finger between other forms 
[15]. Thus it is intended not simply to replicate the outdated model of conventional classroom but empower it from known 
elements, allowing other interactions. 
3. Semiotics Engineering 
The Semiotics Engineering is an explanatory theory of Human-Computer Interaction (HCI) that allows us to understand the 
elements covered in the design process, the use and evaluation of an interactive system [16, 17]. 
In Semiotics Engineering, the system is analyzed as a meta element. Figure 1 shows the approach of semiotic engineering model 
in which the designer sends a message to users via the interface, the contents of the conceptual model is implemented. 
The message designer is defined by meaning, interactive and dynamic since it is formed by a set of signs, namely, words, 
graphics, pictures, sounds exchanged between the system and the user during the process of interaction. To build computing 
environments, especially Virtual Reality Environments, it is necessary to observe the meta-communication aspects of the user 
interface. 
162   Adriana Dantas et al. /  Procedia Computer Science  67 ( 2015 )  160 – 170 
 
 
  
Fig. 1. The four MAC-g dimensions and the values that each can receive. 
 
The virtual reality environments use 3D graphics, thus, generally require an understanding of the user about the actual models 
they represent. In addition to user understanding, these systems allow interaction between users and objects, enabling a high 
quality interaction and User-System-User Communication [5, 7]. 
To assess how the communicability of computer systems is, Semiotics Engineering proposes two methods [16, 17, 18], the 
Semiotics Inspection Method (MIS) and the Assessment Method of communicability (MAC). Thus to support the designer in the 
reflection and communication setting between users through the system and the impact that this communication can have on 
users was created the proposal of collaborative systems design called MANAS, allowing the designer to describe the user-
system-user model intended to the system [18]. 
3.1 Communicability Evaluation Method – MAC 
The Communicability Evaluation Method - MAC is one of the methods proposed by the Semiotics Engineering to evaluate the 
communicability of a system. This is a qualitative method, which involves observing users by experts that analyze user 
interaction with the system and identify the disruptions experienced by him [16, 17]. 
According to [19] the MAC focuses on how the meta message is being received by the user. The MAC preparation steps involve 
the selection of participants and generation of material for evaluation. The application is done in a controlled environment and 
requires user interaction recording with the system. This recording is fundamental to the analysis stage, it is recommended that 
the evaluators take notes during the execution of user actions that after the tests, then goes to the data analysis stage, which is 
divided into three steps: 
1. Labeling: the evaluators see the interaction recordings and expressions (selected from a predefined set of thirteen expressions) 
are related to communications moments of rupture, simulating user communication for the designer on the interface; 
2. Interpretation: based on the labeling, identifies designer-user communication problem classes or interaction considering the 
classification of expressions that characterize the breakdown of the type of failure (complete, partial or temporary) representing 
the communication between the system and user, the frequency and the context in which disruptions occur, identify expressions 
sequences of patterns and the level of action in which the break occurs (operational, tactical or strategic); 
3. Generation of semiotic profile: carried out the reconstruction of the meta-message being sent by the designer to the user 
through the interface, and as the evaluator makes this reconstruction, it should address the inconsistencies between what the 
designer intended to say and the evidence of how users are interpreting what he says. 
3.2 Communicability Evaluation Method in Collaborative Systems – MAC-G 
The MAC-g consists of an extension of the original MAC, geared specifically for collaborative systems [19, 20]. Given that the 
MAC is to evaluate only user interaction with the system, the MAC-g complements considering the use of user-system to interact 
with other users. 
Fig. 1. Model of Semiotics Engineering 
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The stages of collection and analysis of MAC-g data are the same as the original MAC, however, the MAC-g has new labels that 
cover different types of specific disruptions of Collaborative Systems - SICO's). To facilitate the application of the method has 
been proposed that these tags are mapped from a combination of values corresponding to four dimensions described which are 
relevant to the SiCo's interaction and thus represent the possibilities of breaks in communicability [19]. 
The purpose of characterizing the breaks that occur in group environments according to dimensions that describe them is to allow 
the examiner to make a direct association between expression and issues, based on the occurrence of break situations [19]. In the 
MAC-g, these dimensions are used in the formation of a tuple, that characterizes complete rupture. Thus, each combination of 
values corresponds to a new label. After completed, the tuple can be used associatively with a table that contains all the 
expressions of communicability for group settings, offering the evaluator access to the rules of formation of expressions that 
continue to uniquely identify each problem. 
The explanation [19] on the dimensions are clear: first dimension considers the level of interaction in which a break can occur. In 
collaborative systems, a break may occur at the individual level, interpersonal or group. Breaks at the individual level are those 
that occur when the user interacts only with its private part of the application, in order to perform some individual task attributed 
to it. Although in this case the user interaction is exclusively with the system, disruptions that happen at this level can be passed 
on to other members of the group directly or indirectly. 
The second dimension [19] states that it is the collaborative aspects required to support the activities of communication, 
coordination and collaboration among members of collaborative systems and on which there may be a break. These aspects can 
take the artifact values, site, sight, hearing and speech (communication skills) or action. In this context, artifact is all that is part 
of the application and what to you can apply arbitrary transformations and manipulate attributes, such as a shared document. 
Places are part of the environment that members or subgroups can "attend", "inside" the virtuality created by the application. 
Communication skills are the ways that members of the group have available to communicate about objects and other elements in 
the application. 
These skills can be classified as vision, hearing and speech, and vision refers to permission issues of access to the elements 
present in the system, and hearing and speech dealing with the possibility that owners and not owners of an artifact can talk about 
it. The last aspect is the collaborative action, with respect to the actions that users can perform in the system that are not included 
within the above classifications [19, 20]. 
The third dimension according to [19] considers the time at which the break occurs. In single-user systems, are all expressions 
presented in this. In collaborative systems some breaks are generated by events that have occurred or will occur during the 
group's work. 
You can then divide the occurrence of events in three stages: the past in case of disruptions associated with events that occurred 
in a defined time interval in the past; the present, for breakages on events that are taking place right now and the future, to 
represent possible future options for the group, for example, a break that occurs when the user changes the particular artifact 
access permission, but can not find out who will have access to it. 
According to [19], the fourth dimension considers the communicability breaks the original MAC, then the thirteen labels are used 
to characterize them, considering that, despite the existing particularities in SICO's, the same breaks that occur between user 
system and may also occur in this type of application. 
However, as the original set of labels does not include specific aspects of the interaction of group work, as the performance of 
different members, the communication between them and the various spaces that can act, it is necessary to complement it with 
the other dimensions of SICO's interaction described above to form the tuple featuring each break. 
Fig. 2. The four dimensions of MAC-g with the values that each can receive 
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An example would be the tuple formed by the values (Interpersonal, Action, Present, "What is it?") In its four dimensions, which 
refers to the expression "What is it you're doing?", And that is a break that occurs when the user does not know or understand 
what the other member is doing and then questions directly. 
In addition to the thirteen original MAC labels, considering that in SICO's lack of awareness of the presence of other member can 
generate breaks [19,20] was added to label "who?" Specific collaborative systems, since that may arise breaks necessary to 
identify who performed or is performing a certain action. 
Figure 2 by [19] shows the four dimensions considered by the MAC-g and the possible values that each can assume the formation 
of tuples featuring the break. In the interpretation phase, identified ruptures, they are associated with problems. To do this, 
categories of group interaction problems are adopted [19, 21]. 
The first is the lack of perception of speech phenomena, including lack of information on the responses and reactions of other 
members in relation to communication, and also the lack of processes and communication protocols. 
The second category is the perception of lack of virtual space, which categorizes the lack of information about other members of 
the group or their interaction with the workspace in which they operate in the application as a lack of knowledge of the virtual 
space. 
The third category is the lack of awareness of opportunities for coordination, for problem situations generated when the user does 
not have sufficient information on the mechanisms to support the coordination of the group. Finally, there is still the problem of 
lack of perception of technology that deals with the lack of information to enable the user to raise appropriate assumptions about 
the problems with the technology that is the case, for example, when a failed internet connection is not perceived by the user, 
which can think that he does not receive another user response for being ignored. In [19], along with a presentation of the method 
in question was shown its application to analyze aspects of synchronous and asynchronous interaction of users in a group 
collaboration tool, and allowed the identification of user interaction issues with both the system and with other users through the 
system. 
4. Applying the mac-g in sloodle 
The goal is to try to improve the avalição MAC-g, adapting it to the environment in three dimensions, since the immersion 
environment for brings to the pupil a different form of interaction and communication. The contribution to distance learning is to 
try to hold the attention of the student making the environment interesting thereby reducing the dropout rate of distance learning 
courses. 
4.1 Preparation of the Environment 
For the evaluation process several steps were taken, such as preparing the environment with the installation of Sloodle. In 
addition to the installation step were introduced the main resources for development of virtual worlds using these tools. Three 
stages were performed for installing Sloodle: 
 
1. Installation of Moodle tools, SecondLife and OpenSim. 
2. Sloodle resource Installation Moodle and OpenSim. 
3. Construction of the virtual environment in OpenSim. 
 
The OpenSim was used for being a open source platform that allows the creation and editing of 3D environments [22] and can be 
run in two modes, Standalone and Grid [23]. The OpenSim was used to import environments available free of charge (called 
islands) and the two execution modes were tested. You can register Second Life activities in Moodle and import Moodle 
resources into Second Life. 
Through the OpenSim cared environments containing buildings, auditoriums etc. in oar format (format to import entire islands) 
or iar format (format for objects from chairs to buildings). For the virtual modeling of the island were used the following 
resources created by Sloodle in Moodle: Controller, Choice Vertical, Choice Horizontal, Primdrop, Quizpile, Lite Toolbar and 
Login Zone. 
The Controller is an object of the 3D virtual environment that connects Moodle discipline to the area of discipline on the island 
of Second Life. This element is responsible for creating and controlling the other objects on the island, such as the choise 
Vertical, Horizontal and Primdrop choise. 
The Choice Vertical and Horizontal choise are 3D virtual environment objects representing the Quiz feature that simulates a 
survey of the issue of Moodle in Second Life. 
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4.2 Test Scenarios  
Were presented to the students two different environments for each activity: one for individual activity, another for meeting. The 
environment for individual activity was a conventional classroom where students could see the activities proposed, as shown in 
Figure 3. 
 
 
 
The second environment presented to the students was a meeting room where a small group gathered to perform an activity of 
logical reasoning. 
4.3 Participants Profile  
The participants were students of Federal Institute Education and Technology of Amazonas, who attended the course 
Introduction to Computers in Chemistry in undergraduate course. The class consists of six students aged 18 to 39 years and with 
no experience in the use of Sloodle learning environment. 
4.4 Evaluation 
 
 
 
 
 
 
 
 
 
The test was conducted in November 2014 in the Computer Laboratory of Federal Institute Education and Technology of 
Amazonas, where each participant was in a machine and could not have any kind of communication in the real environment, only 
the virtual. Were formed six groups of four for the completion of activities, which were first carried out group activities and 
Fig. 3. Classroom environment in Sloodle 
Fig. 4. Model 2 class in Sloodle environment 
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subsequently the individual activities to be analyzed. It is noteworthy that before testing the participants signed a consent form 
Clarified describing the research process, the purpose and the importance of the accuracy of the response of each participant for 
research. 
The interactions were recorded for all participants to be further analyzed and labeled. During the evaluation process users were 
instructed to perform some specific activities of a common virtual room to Moodle, but in a 3D environment using the Sloodle. In 
own environment, they requested instructions for activities they felt difficulties to accomplish. This was due to an avatar in the 
classroom. The evaluation process lasted approximately two hours and fifty minutes to all the teams, all the activities carried out 
simultaneously. The activities were divided into two phases: individual activities and group activities. 
4.4.1 Individual Activities 
Students accessed the environment and led the activities that were exposed to them being: 
1. Responding to a questionnaire where the answers were in a text made available in the room where they should download the 
file to answer the questions. 
2. Upload the file to the responses. 
3. Reply forum about the text read. 
4. Send a message saying finished the evaluation. 
4.2.2 Group Activities 
Students were divided into groups obeying the criterion of alphabetical order, as follows: 
1. Solve a logical reasoning problem among group members. For each group a different tip in order to help them resolve the issue 
was distributed. 
2. To solve the problem, the group members should interact using chat as a communication medium. 
3. Send a message saying finished the evaluation. 
4.4.3 Labeling 
For the evaluation, participated in three examiners, two with little experience and one with much experience in assessing the 
MAC-g. To try to reduce the bias by the difference in the evaluators' experience, a training was held with the three evaluators in 
order to show the evaluation process of the MAC and MAC-g. The evaluation consisted of a lecture on the methods, reading 
articles and a pilot test with both methods. 
To perform the labeling, the evaluators watched the videos that have been recorded, which shows the interaction of users, 
identifying weaknesses breaks in environmental communication .In individual interaction level rupture of tuples there was a 
lower incidence with respect to the collaborative level of interaction breaks. 
4.4.4 Interpretation 
Regarding labels, communication failures were found in relation to the execution of activities. The label "Where" was widely 
used, as participants sought items that were in Moodle which was mistakenly interpreted or otherwise by Sloodle. The label 
"What is this" was the second most frequent, as some students had the curiosity to see what it was certain activity in Sloodle. 
Table 1 shows the incidence of labels. 
 
                                                                     Table 1. Incidence of MAC Labels 
Label Hit Count 
Where Is It 41 
For me it is good 20 
So do not give 16 
Hey, what happened? 06 
Why not work? 04 
What’s this? 27 
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Ops! 17 
Where Am I? 03 
And now? 08 
Go the other way 06 
 
In individual activity 1, the participants felt a little difficulty with downloading the file due to technical problems, such as the 
speed of the internet, and were also found some breaks in this activity for which they do not understand the questionnaires would 
be used. 
In individual activity 2, many participants did not understand it was to send in their own activity exercise, which was to complete 
the file upload with the answers. Many students thought they had completed it when in fact they had not finished, most students 
did not realize that the completion of the full upload activity and clicked to conclude, because of that it was clear the 
predominance of the label "For me it is good" on activity .In individual activity 3, the students had a lot of ease in performing the 
task, since it was just the answer to the forum on the text that was read and taken the issues .In individual activity 4, participants 
answered on inquiries about the use of the tool. The answers were essay and were made in the tool itself. 
The activities in groups 1 and 2, participants interacted quite exchanging messages via chat to solve the logical reasoning 
problem. Only one team had difficulty in solving the problem at hand and it took a little longer than the other teams. 
4.4.5 Interpretation for the Semiotic Profile 
In the description of the profile of the labels semiotic communication disruptions were analyzed, and was made the 
reconstruction of the last meta-message the designer to the user through the signs. In the meta-message of reconstruction were 
found some miscommunication between the intentions of the designer and the interpretation of your message by the user. It was 
found that some of these intentions are not clear in the sense of who really want to go in the interface, for example the action 
"sending messages" was not clear to the students where they could find in the "room view". 
Despite the Sloodle present features which allow the user to understand their expectations with regard to a virtual learning 
environment, it was realized that from the user's interaction with the platform, some elements available in the interface did not 
correspond to their functionality. Perhaps the lack of user experience with the environment has been a determining factor in this 
difficulty occurred. This fact has led some participants linger more time to perform some activities .Some specific tasks were not 
completed as the individual activity 2, where participants had to answer a questionnaire and upload the file, because many users 
thought they had managed to finish the activity, but could not complete it. 
In the group activities where all activities relied on communication between users and their groups were not found many breaks 
during the execution of the activity although one group has taken a long time to perform the activity that gave them more work, 
with that some participants did not adequately respond as they should to some pertinent questions after individual and group 
activities. In messaging activity to the evaluators users felt a little difficulty finding the route to carry out such activity. Users do 
not know they needed click participants and then click on the number of users to send messages. 
5. Discussion concerning MAC-g 
The MAC-g was applied in Sloodle and allowed the evaluators to identify various interaction problems, the main one is lack of 
visualization tools needed for communication between group members. 
Users found some difficulties, although not caused so much damage on user interaction with the platform, but delayed in a way to 
carry out some activities because some students lose a lot of time trying to find what they wanted. Recalling that all activities 
performed by the students were done by intuition because they all had no experience in the use of sloodle, they only had 
experience in Moodle, which made it interesting application of MAC-g in a totally new environment for students. 
It is believed that the small amount of breaks found and classified in the individual activities of the group is linked to small 
amount of suggested activities for participants perform. An important fact is that most tuples were related to individual activities 
and the level of interaction, this action is in its first three dimensions. Confirming the breaks were due to the labels of the original 
MAC in the fourth dimension. 
The evaluators had work to label the activities due to the large number of participants. According to [16], the optimal number of 
participants is to be 6 to 10. During the labeling stage was perceived needs to insert other labels to stay more complete search, or 
to set one of the thirteen labels meaning similar but with a different look. It was noticed that some students did not participate 
more effectively in the review because they are afraid to move the tool and end up messing up the group. Some students felt 
much need to interact physically with the intention of soon solve the proposed problem for the group, while others ended their 
activities and were still in the room trying to learn more about it and its specificities. 
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6. Discussion concerning group activities 
Were divided six groups of five, where each group received different part of tips to solve the problem. To perform the group 
activity students basically used the chat, but were also used many messages. Some groups have managed to complete the 
activities more quickly than others, and because of this large difference in time to carry out the activities been some questions 
regarding the organization of each group to complete the activity, noting that this is the evaluator's view from the videos for each 
group: 
 
On coordination to carry out the activities  
It was noticed that only two of the six groups followed strategies to coordinate the activities and concluded that the faster the 
problem, an example is the group 02, where one of the students led the group giving and asking for suggestions of all participants 
throughout the resolution of problem. In group 01 there was also a participant who stood to report everything he did, was the 
group that completed more quickly the problem, although it has not had much communication and collaboration among group 
members. In the group there were 03 lead division between two members of the group. 
 
On other groups there was not much organization by group members to raise the problem 
In respect to cooperation among group members to perform the task, most groups did not cooperate as it should at the conclusion 
of the problem, but there was a lot of communication between group members to instruct the performance of activities, an 
example is the step-by-step description of using the chat by one of participants for the entire group, so the group did not waste 
time to ask for some kind of teacher education in the classroom, represented by an avatar. The number of group 02 greater 
exchange could be perceived messages for chats in the other groups, it shows that although all groups have solved the problem in 
question most of them did not cooperate as it should to carry out the same, highlighting the participation one or at most two 
members of each group, it happened with most groups. 
 
Communication via chat has been enough to solve the problem 
For the group 01 to interact via chat was good, although the number of messages has been the lowest of all groups, most team 
members did not understand that they needed to collaborate and interact to solve the problem, and also did not understand how it 
could be solved the problem proposed, so had little collaboration among participants, the leader of the group stood out for scoring 
alone have the overview of the problem and resolve it quickly, it was realized that he also sent to the group three messages via 
chat , asked if anyone had understood the problem and all said no, he suggested to the group that they would read the proposed 
problem again and again asked if the group had understood and after a while he said he was already solving the problem yourself, 
because only one person had interacted with him to solve the problem. 
The group 02 interacted more intensively either via chat messages such as the exchange of messages between them was very high 
compared to other groups, two members of the group reported about the slow speed of the communication protocol. Groups 3:04 
felt the need to discuss the problem-live outside environment to complete the activity more quickly, as most was concerned also 
perform individual activity that would be made after the group activity. Groups 5:06 were the groups that took longer to complete 
the resolution of the problem although they had used quite the chat was noticed in both groups did not work very well the 
organization and leadership within the group, so it took in the conclusion problem. 
7. Conclusions and Future Work  
For a 3D environment the application of MAC-g method was able to identify several problems, such as improving the viewing 
tools needed for communication between members of the group within the environment, making an evaluation of feedback to the 
design. In the environment in three dimensions the student does not have any sign of clarification, the use of graphics allows the 
students to interact with objects, this communication becomes so high quality sharpening the curiosity of the student in the total 
use of the environment and that becomes relevant in a space of learning because the student will be a way to communicate is with 
the teacher, other students or even the environment. 
For future work, it was found that more must be done reviews of 3D environments in order to improve the existing tools and to 
improve the method for MAC-g environments in three dimensions. It would be interesting to conduct research using the logs of 
users, run more experiments with few people and more activities for students feel the communication environment. Maybe it was 
also important to assess the level of satisfaction of using Sloodle in support of distance education, or also make an experiment 
comparing which most student satisfaction in the use of two forms of interaction, in Sloodle and Moodle and see which of them 
environments interact more conveniently and quickly, or do the same evaluation with participants with and without experience in 
the use of two tools. During the evaluation was perceived the need to insert other labels to complement and enrich the MAC-g, 
you may need to make an extension of the method for three-dimensional environments. A sample label that would be very well 
placed is "what does it make?". It would be similar to current Mac-g label "What's that?", However, with a different look, while 
the Mac-g the meaning for the label is "you do not understand an interface sign and search for clarification reading the tool tip 
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system or examining the sign."For the label "what it does", the user does not understand the sign, but it interacts directly with the 
object. 
In the discussion of group activities in item 6, some questions about the behavior of groups were raised, these observations were 
described from the videos and look reviewer and not the student for future work would be important to do a case study with 
questions answered by the students, so the work would be more complete with the actual view of the participant of the 
advantages and disadvantages of the studied conditions. There is a need to do more reviews with other tools that also use the 
three-dimensional environments for communication and collaborative activities or use newer versions of the same tool, it is 
noteworthy that Moodle installed for testing this research was version 2.6 and that a new environmental version was released 
recently. 
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